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_ ' 3,300,619 ' 2 . 

- HEATING SYSTEM FOR AN AUTUMOTIVE 
VEHECLE '- 1 

Ole K. Nilssen, Livonia, Mich, assignor to Ford Motor 
Company,‘ Dearborn, Mich, a corporation of Delaware 

Continuation of application Seri No‘. 192,790, May 7, ' ' 
1962. This application Mar. 4, 1964,v Ser. No. 350,142 

' 18 (Jlaims. (Cl. 219-479) ~ - 

This application is a continuation of my copending' ap 
plication Serial Number 192,790, ?led May 7, 1962, now 
abandoned. ' \ 

T his invention relates to an improved heating system. 
More particularly, this invention relates to an improved 
heating system for an automotive vehicle. 

.19 

15 
It is a common human experience to‘lenter an auto- ' 

mobile in cold’ weather and be uncomfortably cold for 
what seems to be a considerable period. The reason for 
this can be attributed to the fact that most automotive. 
vehicles presently utilize radiator heating systems which 
have the ‘dis-advantage of taking an excessively long time 
before producing heat in any‘ signi?cant amount. The 
desirability of improving the response time of present 
automotive vehicle heating systems has been sought for 
quite some time in the heating art and it appears [from the 
prior art that to date a practical, and inexpensive system 
has not been developed. The importance of improving 
the response time of the radiator heater system is em 
phasized by Table I below which shows that statistically 
most trips taken in an automotive'vehi'cle are‘short ones; 
so short, in fact, that in over 60 percent of the cases, the 
conventional radiator heater will scarcely have time to 
warm up. 

TABLE I.—PERCENTAGE OF AUTOMOBILE TRIPS FOR 
DIFFERENT DISTANCES 

Trip Length (One To and Medical Shop- 'Vaca- vAll Pur 
. Way) From and ping tion poses 

Work Dental v 

Percent Percent Percent Percent, Percmt 
Under 5 miles _______ .. 67. G 42. 3 76.1 10. 7 61.7 
— ___________ __ __ 17.4 18.1 16. 7 1. 3 18.0 

10 and over __________ _. 15.0 39. 6 7. 2 ‘88. 0 10. 4 

(Taken from table in Automobile Facts and Figures. 1954.) 

The instant invention is dedicated to improving the 
response time and virtually eliminating the warm-up 
period in present- day radiator heater system. The in 
vention utilizes a means capable of instantly supplying 
heat to the passenger compartment. The instant heat 
or quick heat means cooperates with the well-known 
radiator type of heating element and is generally operative 
during the warm~up period of automotive vehicle opera 
tion. When the operating temperature of the automo 
tive vehicle reaches a point at which adequate heat is 
supplied to the passenger compartment by the radiator 
heating element, the operation of the quick heat means 
will be automatically or manually terminated. 
The preferred embodiment of the invention utilizes elec 

tric heating coils controlled by a control circuit that may 
take the form of a ?ve-pole switch which is automatically 
operated to energize the electric heating coils when the 
radiator heating element is not contributing substantial 
amounts of heat to the passenger compartment. The 
control circuit also enables the electrical generator of the 
automotive vehicle to operate in an unregulated mode 
when the electric ‘quick heat coils are operative. The 
utilization of an unregulated generator provides a maxi 
mum amount of electrical energy for heating the passen 
ger compartment. The circuit may utilize a sensing 
means or a temperature sensitive element for sensing 
when the automotive vehicle has warmed up to a tempera 
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2 
ture at which the temperature of the passenger compart 
ment can be maintained by'the radiator heating element. 
At this temperature, the temperature sensitive element will 
actuate the ?ve-pole switch to eiiectively remove the 
electric quick heat coils from the circuit and terminate the 
unregulated mode of generator operation. ' 
The general object of the invention ‘is the provision 

‘of a heating system for an automotive vehicle which will 
instantaneously heat the passenger compartment; 
Another object of the invention is the provision‘ of a 

quick heat system having a control circuit that enables 
the generator of the automotive vehicle to operate in an 
unregulated mode, thereby providing a maximum amount 
of electrical energy to the electric quick heat means; 
Another object of the invention is the provision of an 

electric quick heat system that'can ‘be adapted to the 
existing automotive vehicle heating systems at a minimum 
cost; 

Other objects and advantages will become obvious as 
the speci?cation is read in connection with the drawings 
wherein: > I 

FIGURE 1 is a schematic diagram of the electric 
quick'heat system in the automotive vehicle; 
FIGURE 2 is a schematic, perspective diagram of an 

alternate embodiment of the invention; 
FIGURE 3 is a plan view of the alternate embodiment 

of the invention; 
FIGURE 4 is a detail of the radiator and the thermo~ 

static elements utilized in the alternate embodiment of 
the invention shown in FIGURE 2; 
FIGURE 5 is an alternate arrangement of the heater 

coil and conduit utilized in the electric quick heat system; 
FIGURE 6 is a schematic diagram of the electrical 

circuit utilized in the quick heat system; and 
FIGURE 7 is a [graph which compares the performance 

of the electric quick heat system with the ordinary auto 
motive vehicle heating system. ’ " 

The over~all heating system is shown in FIGURE "1:. 
The system includes a primary heating means such ‘as the 
radiator heating element 10 which is commonly usedwin 
an automotive vehicle heating system. The radiator heat 
ing element 10' is connected to radiator 9 of the automo 
tive vehicle and is associated with a ventilation system 12 
which includes fan 13 located adjacent the radiator heat 
ing element 10 and conduit 14 which is operatively cou 
pled to the radiator heating element 10 and the passenger 
compartment 15. The 'fan '13 directs a stream of air 
over the radiator heating element 10 and through the 
conduit 14 into the passenger compartment 15, thereby 
heating said compartment. In addition to this conven 
tional structure, the invention embodies an instant quick 
heat means such as electric heating coils 20 which are 
placed in the conduit 14. The fan 13 directs a stream 
of air over the radiator heating element 10 and the electric 
heating coils 20, thereby removing heat from both sources. 
The electric coils 20 are connected to an electric cir~ 

cuit 21 which controls the energization of the electric 
heating coils 20 and the fan 13. The ignition switch 22 
and the control switch 23 are connected to the electrical 
circuit 21 and in part control the energization of the heat 
ing coils 20 and the electrical circuit 21, which circuit is 
hereinafter described in detail. 

The electrical circuit 21 (FIGURE 6) includes an 
alternator 25 which is suitable for use in an automotive 
vehicle electrical system. The alternator 215 may be a 
three-phase alternator which includes armature windings 
(not shown) that are connected :by conductors 26, 27, 
and 28 to feed the electric heating coils 20. The electric 
heating coils 20 comprise delta-connected coils 29, 30, 
and 31 which are connected to the conductors 26, 27, and 
28. The normally open contacts 32 and 33 are inter 
posed between the conductors 26 and 28 and the electric 
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heating coils 20 and are controlled by a control switch 
23 as indicated by the broken line. 

Conductors 26, 27, and 28 which are connected to 
the alternator 25 are also ‘connected to the recti?er 35. 
The recti?er 35 is a three-phase, full-wave recti?er. It 
should be understood that the ‘rectifier utilized might be 
any of the commonly used recti?ers such as a bridge recti 
?er or the center tap transformer type of recti?er. The 
recti?er 35 is connected to a conductor 36 which is ?xed 
to ground. A conductor 37 is also connected to the recti 
?er 35 and forms a positive terminal. . 
The positive terminal 37 is connected to a regulator 

circuit 40 through the normally closed contacts 41, which 
are controlled by__-the control switch 23 as indicated by 
the broken line. The regulator circuit 40 shown in FIG 
URE 6 is a simpli?ed version of the usual regulator. 
It should be understood that any of the well-known regu 
lators that are commonly used in automotive vehicles 
such as the one disclosed in US. Patent 2,774,842 to 
Shrader may be used in conjunction with the instant in 
vention. The regulator circuit 40 in the instant invention 
has a regulated mode of operation and an unregulated 
mode of operation. In the regulated mode of operation, 
the regulator circuit 40 functions in the usual manner 
to limit the voltage applied to the ?eld coils of the alter 
nator 25 by the opening and closing of the normally 
closed contacts 65 which are actuated by the relay coil 66. 
The regulator circuit 40 is connected to the'battery 42 
via switch 43. The battery ‘42 is connected tothe positive 
terminal>37 of the recti?er by the switch 43, the con 
ductor 51 and the limiting resistor 52 and is also connect 
ed to ground by the conductor 44. A charging current 
will be supplied to the battery 42 through the conductor 
51 and the resistor 52 regardless of ‘whether or not the 
regulator circuit 40 is in a regulated or unregulated mode 
of operation. The magnitude of the charging current will, 
of course, be affected by the condition of the regulator 
circuit. 
The positive terminal 37 is connected directly to contact 

45 and is connected to con-tact '46 via switch 41 and the 
regulator circuit 40. The contact 46 is normally closed 
by the switch arm 48 that is connected to the conductor 
‘49. The conductor 49 is connected to the conductor 50 
which is in turn connected to the ?eld coil (not shown) of 
the alternator 25. A circuit is, therefore, normally com 
pleted from the regulator circuit 44) through the contact 
46, the conductor 47, the switch arm 48 to the ?eld coil 
of the alternator 25. 
The control switch 23 is also connected to operate 

normally open contacts 55 which are connected to the 
battery 42 via the conductor 56 and to the fan motor 57 
of the fan 13 via the conductor 58. 

It should be understood that the contacts 32, 33, 41, 
45, 46, and 55 may all form part of a ?ve-‘pole switch. 
These contacts 32, 33, 41, 45, 46, and 55 are also adapted 
for automatic control by the temperature sensitive con 
trol means 70 which may include a temperature sensitive 
bimetal placed in the vicinity of the radiator 9‘ or 10‘ or 
in the passenger compartment 15. The bimetal is connect- ' 
ed to close a ‘contact (not shown) connected to power 
source 71 when the temperature of the radiator or the 
passenger compartment is below‘ ‘a selected value. The 
power source 71 may be an independent source of power 
or the battery 42. 'The closing of the contact causes a 
circuit to be completed which causes power to be sup 
plied to an actuating means (not shown) such as a sole 
noid which'has a link 75 mechanically connected to the 
?ve-pole switch. The energization of the actuating means 
causes the link 75 to move to the right, closing contacts 
32, 33, 45, and 55 and opening contacts 41 ‘and 46, thus 
placing the heating system in a ‘quick heat mode of opera 
tion. When the temperature of the radiator orthe'pas 
senger compartment reaches the selected value, the bi 
metal element opens the contact and the actuation means 
is ‘dc-energized causing link 75‘ to move to the left, open 
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4 
ing contacts 32, 33, 45, and 55 and closing contacts 41 
and 46. The actuation of manual switch 72 places the 
system in automatic control. 
The above automatic control arrangement is only ex 

emplary of one of the many temperature sensitive auto 
matic controls that might be used in the invention. There 
are many other similar control systems which are well 
known in the art. 
As previously mentioned, the circuit described above 

in detail'has a regulated and an unregulated mode of 
operation. During the regulated mode of operation, the 
circuit performs according to the usual mode of opera 
tion which is common to most automotive vehicle elec 
trical systems. The regulator circuit 40 will maintain 
the field at a selected voltage level, and a charging cur 
rent may be applied to the battery ‘42. It is in the unregu 
lated mode of operation that the inventive concept be 
comes partic-ularly signi?cant. In the unregulated mode 
of operation, the heater switch 23 has been operated 
to close the normally open contacts 32, 33, and 55, while 
opening the normally closed contacts 41 and moving the 
switch arm 48 from the contact 46 to the contact 45. The 
closing of the contacts 32 and 33 places the heating coils 
20 in circuit so that they may be energized by the alter 
nator 25. The opening of the contacts 41 and the move 
ment of the switch arm 48 to the contact 45 limits the 
effectiveness of the regulator circuit 40‘ by causing a rela 
tively low voltage to be applied to the relay coil 66 re 
sulting in contacts 65 remaining closed. This enables a 
large part of the voltage generated by the alternator 25 
to be supplied to the ?eld coil of the alternator 25 and sub 
sequently results in larger generated voltages. The larger 
generated voltages provide a maximum amount of en 
ergy for energizing the electric heating coils 20‘. The elec-7 
'tric heating coils 20 are immediately heated and instan 
taneously supply heat to the passenger compartment. The 
closing of the contact 55 energizes the motor 57 which 
drives the ‘fan 13 (FIGURE 1) to provide a stream of 
air which flows over the electric heating coils 20; thus 
the passenger compartment is instantaneously supplied 
with warm ‘air. 
The heating system embodying the principle of the' 

instant invention has been tested on a Ford vehicle. The 
results of these tests are shown in FIGURE 7. A visual 
inspection of this ?gure indicates the superior heating 
performance which is attained‘ by the adoption of the in 
vented system. 
FIGURES 2, 3 and 4 show an ‘alternate ventilation 

, system that may be used as part of the electric quick heat 
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system. This ventilation system embodies a centrifugal 
fan 100 having a housing 101 which includes an intake 
102, an impeller chamber 103, and a discharge chamber 
104. Housed in the impeller chamber 103 in an impeller 
105 which is ?xed to a shaft 106 which is drivingly con 
nected to the engine of the automotive vehicle. The entire 
housing 101 is rigidly supported by the automobile frame; 
A radiator 110‘ is disposed adjacent to the discharge cham_ 
ber 104 and cooperates with the discharge chamber to 
form a bypass channel 107 and a heated air channel 108. 
The bypass channel 107 is formed by a wall 109 and the 
side wall of the radiator 110. The heated air channel is 
formed by the side wall of the radiator 110 and by a 
wall 111. The radiator 110 is shown in detail in FIG 
URE 4 and is an integral part of the automotive cooling 
system. The cooling medium from the engine flows into 
the radiator inlet 115' (FIGURES 2 and 4) and passes 
through the body of the radiator to the water outlet 116 
which is connected to the water pump» (not shown) of 
the automotive ‘vehicle. The radiator 110 has a thermo 
static element 117 that maybe disposed between the water 
inlet and a portion of the cooling surface of the radiator 
110. The thermostatic element 117 will generally be 
closed when the automotive vehicle is running at a rela 
tively low temperature. With the thermostatic element 
117 closed, a ?o-w of cooling media will still be provided 
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for avportion of the radiator which serves 'as the primary 
heating means for the electric quick’ heat system-t .This 
portion of the ;radiator is generally: ‘designated by the 

numeral‘l20ar _' ‘ 1i» g The bypass channel 107V and ,the heated‘ airchannel 

1O8‘Ymer-ge to form, the supplychannel 121. ; The supply 
channel 121~v houses, the, electric heating coils 20and -is 
surrounded by a;silencerlmemb,er .122:=which minimizes 
the tnoisetransmitted from the supply.- channel to thepasl 
sengercompartmen? ~ '- ,- ~ -7 a . 

; _-.The ?ow of air through thev ventilation system-is con 
*tIIOliBd?bY damperelements 125,126, and ‘127. -fThe 
damper. element. 125 is pivotally mounted adjacent the 
bypass channel 107;and adapted. to be rotated llby. the 
link cncable members 130 and 131; The damper ele~‘ 
ment‘ 126, ish;pivotally mounted adjacent the heated .air 
channel10t8 andhradapted to, be rotated by the link or 
cablemernbers 132 and 133. _ The link 133 isconnected 
‘to=the,,,linkj__131Jandis operated-bye link or. cable 134 
which is connected to the manual control 135. :It should 
be noted that the link 133. may be operated automatically 
‘by atemperature ‘sensitive element which would be placed 
in the supply channel -121_ and respond to. thetemperature 
of the air moving through the supply channel. .The 
damperelement ‘127 is pivotally mounted in the supply 
channel 121 and is connected to a; resilient member 137 
which in, turn is connectedltowa ,cablernember138that is 
adapted to .be actuated ~=bythemanual control. 139. . . _ In -._operation, the operator of the vehicle may‘ adjust 

the manual controllever~139 to select ‘the; totalfam'ount 
of air which isqtjo besupplied to the; passenger'compart;v 
ment._ ; The‘ actuation ,o-_fv_the-_ manual control; lever 139 
causesjthe damper element-.127 to vrotate'from aposition 
whichis nonnallyparallel to the ?ow-of air.to;.'a posit 
tionnthat obstructs _-.the flow otjair‘imthe s'upplychannel 
121., ‘The manual control lever 13-5 mayibe manipulated 
to control the temperatureof the air supplied .to the. pas 
senger compartment; The actuation-of the; manual con 
trol lever 135 causes the‘ damper element 126~to rotate 
in a counterclockwise direction to limit the amount of air 
which passes. through the heated air channel ‘108. When 
the damper element126 is; actuated in'this manner, the 
damper element 125 is rotated in a clockwise direction 
and permits an increased amount of air to ?ow through 
the "bypass channel 107., The above—describcd adjustments 
will subsequently result in a; lowering of the temperature 
of the air which passes through the supply channel 121'. 
The dampers may _-be manipulated in a reversev manner 
to‘ cause a temperature increase. . ' . . . Y ' 

vThe alternate embodiment of the ventilation system 
described above has. the advantage of utilizing ‘a portion 
of the radiator that. is usedv in the automotive vehicle 
cooling systemas the primary radiator heating means 
for the passenger compartment for passenger compart 
ment heating.’ -In addition, this ventilation system pro 
vides‘ an improved means for controlling the amount and 
the temperature of the air supplied to the passenger com 
partment. The placement of ,the thermostat intthe 'radi 
ator may also simplify the water pump design and elim 
inate the usual thermostat. 
The heating coils 20 placed inthe supply channel of 

the‘ventilation system may be arranged in ,a parallel 
manner having a supply of air ?ow directly over the 
heating coils ‘20 and into the passenger compartment. 
In FIGURE 5, an alternate arrangement of heater coils 
20 is shown. In this arrangement, the heater coil plane 
150 is placed perpendicular to the ?ow of the entering 
air. The heating coils 20 are surrounded by two over 
lapping, curved baffle members 151 and 152. The ba?le 
members 151 and 152 are ?xed to a bracket-153 which 
in turn is supported by a. portion of the supply channel 
121..v In this arrangement, the air followsa curving path. 
as it passes over the coils 20. Thiscon?guration pro 
vides a substantially longer'?ow path vfor- the air per unit 
of length along the heater coil- plane 150. t It» should be. 
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6. 
understood that it is within the scope of the invention to 
rotate the heater coil plane 90° so that the heater coil 
plane 150 is parallel to the ?ow of entering air or 180° 
or to'any'other angle that the design might require. 

It .will be understood that the invention is not to be 
limited‘tothe exact construction shown and described and 
that various changes and modi?cations may be made 
without departing from the spirit and scope of the inven4 
tion, as de?ned in the appended claims. ' ' 
" I ‘claim: ' y t ' I - 

.1 1. vIn an automotive vehicle,‘ a‘passenger compartment‘, 
an electrical generator capable of regulated and unregul 
lated modes .of operation with respect to electrical energy 
output, means coupled to said generator for causing said 
electrical ‘generator to operate either in its regulated mode 
or its unregulated mode in response to an external sig 
nal, an electrical heater means positioned in communica 
tion with said passenger compartment and capable of 
producing a substantial amount of heat for an automotive 
vehicle passenger'compartment when said generator is op 
erated in'its unregulated mode, and means coupled to 
said' ?rst mentioned means and said electrical heater 
means for ‘connecting, said electrical generator to said 
electrical heating means when said electrical generator is 
operated in its unregulated mode and for disconnecting 
said electrical heater means from said electrical gen 
erator when said electrical generator is operated in its 
regulatedzmodef . 1 I 

2. In an automotive vehicle, a passenger compartment, 
an electrical generator, means coupled to said electrical 
generator for sensing and regulating the output of said 
generator, means operable in response to an external 
signal and coupled‘to'said electrical generator and said 
?rst?'mentioned means for limiting the eitectiveness of 
said. first mentioned means ‘and for operating said elec-' 
trical vgenerator in its unregulated state of operation, an 
electrical heater means positioned in communication with 
said passenger compartment and capable of supplying a' 
substantial amount of heat to said passenger compart 
ment when said electrical generator is operated in its un-' 
regulated state of operation, and means ‘operable with , 
said- second mentioned means for-electrically coupling 
said electrical generator with said electrical heater means 
when said electrical generator is operated in its unregué 
lated. state'of operation and for electrically decoupling 
said electrical heater means from said electrical gen 
erator when said electrical generator is operated in its 
regulated state of operation. ' 

3. In an automotive vehicle, a passenger compartment, 
an‘electrical generator having an output circuit and a 
?eld winding, means coupled to said output circuit and 
said?eld winding for sensing the output of said electri 
cal generator and for limiting the energization of said 
?eld winding thereby limiting the output of said electri~ 
cal generator whereby said electrical generator is oper 
'ated in a regulated mode, an electrical heater means 
positioned to heat said passenger compartment, and means 
coupled to- said ?rst mentioned means for rendering 
said ?rst mentioned means inoperative in response to an 
external signal and for supplying at least a portion of 
the output of said electrical generator directly to said ?eld 
whereby said electrical generator is operated in an un-' 
regulated regenerative mode, said electrical heater means 
being capable of supplying a substantial amount of elec-' 
trical energy to said passenger compartment when said 
electrical generator is operating in its unregulated re 
generative mode, and means coupled to said last men 
tioned means for coupling said output circuit of said 
electrical generator with said electrical heating means 
when said electrical generator is operated in its unregu 
lated regenerative mode and for decoupling said output 
circuit'oftsaid electrical generator from said electrical 
heaterrneans when said electrical generator is operated 
in its regulated mode.‘ 

4. In an automotive vehicle, a passenger compartment, 



8,300,619 
7 

an electrical generator having an output circuit and a 
?eld Winding, a feedback control circuit coupling said 
output circuit and said ?eld winding, said feedback con 
trol circuit including limiter means for sensing the output 
voltage of said electrical generator and for limiting the 
amount of electrical energy applied to said ?eld wind 
ing thereby limiting the output of said genera-tor, and 
means for bypassing said limiter means and for applying 
a substantially greater portion of the output of said elec 
trical generator to said ?eld winding, electrical heating 
means positioned in communication with said passenger 
compartment, said electrical heater means being capable 
of supplying a substantial amount of heat to said passenger 
compartment when said limiter means is bypassed, and 
control meanstoperable in-response to external signals 
coupled to said feedback control circuit for coupling ‘and 
decoupling said means for bypassing said limiter means 
in said feedback control circuit and for coupling said elec 
trical heater means with said output circuit of said elec 
trical generator when said means for bypassing said 
limiter means is coupled in said feedback control circuit 
and for decoupling said electrical heater means from 
said output circuit of said electrical generator when said 
means for bypassing said limiter means is- decoupled from 
said feedback control circuit. 1 

5. In a heating system for an automotive vehicle, a 
passenger compartment, a generator operated by said 
vehicle, an electrical load including a vehicle storage bat 
tery connectable to said generator, control means cou 
pled to said generator for operating said generator in 
either a regulated or an unregulated mode with respect 
to electrical energy ‘output, the output of said generator 
being substantially higher when operated in the unregu 
lated mode, an electrical heater positioned in communica; 
tion with said passenger compartment and capable of sup 
plying a substantial amount of heat to said passenger 
compartment when said generator is operated in the un 
regulated mode, and means coupled to said control means 
for electrically coupling said electrical ‘heater to said 
generator when said control means operates said gen 
erator in the unregulated mode and for decoupling said 
electrical heater from-said electrical generator When said 
control means operates said generator in the regulated 
mode. 

6. In an automotive vehicle, a passenger compartment, 
an electric heater means positioned to supply ‘heat to 
said passenger compartment, an alternator comprising an 
alternating current output Winding, a ?eld winding and 
a recti?er connected to said output winding, a vehicle 
electrical system including a storage battery connected 
to said recti?er, a regulator coupled to said vrecti?er and 
said ?eld winding for limiting the amount of electrical 
energy supplied to said ?eld winding and thereby the out~ 
put of electrical energy from said output windings Where 
by said alternator is operated in a regulated mode, means 
coupling said recti?er and said ?eld Winding for oper 
ating said alternator in a regenerative unregulated mode, 
and means coupled to said regulator and said last men 
tioned means for causing said alternator to operate either 
in its regulated or unregulated mode of operation, said 
alternator furnishing su?icient electrical energy to said 
electric heater means when operated in the unregulated 
mode to cause a substantial amount of heat to be sup 
plied to said passenger compartment of said vehicle, and 
means coupled to said last mentioned means for coupling 
said electrical heater means to the output winding of 
said alternator when said alternator is operated in its 
unregulated mode of operation and for decoupling said 
electric heater means from said output winding of ‘said 
alternator when said alternator is operated in its regu~ 
lated mode of operation. 

7. In an automotive vehicle, a passenger compartment, 
an electric heater means positioned to supply v‘heat to 
said passenger compartment, an alternatorv comprising 
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an alternating current output winding, a recti?er con- 75 

8 
nected to said output winding and control means for 
varying the, output of said'output winding in response ‘to 
varying energization of said control means, a regulator 
coupled to said recti?er and said control means for limit‘ 
ing the amount of electrical energy supplied ‘to said con 
trol means and thereby the output of electrical energy 
from said output windings whereby said alternator is 
operated in a’ regulated mode, means coupling said recti 
?er' and said control means foroperating said alternator 
in a regenerative unregulated mode, and ‘control means 
coupled to said regulator and said last mentioned means 
for causing said alternator to operate either in its regu 
lated‘or unregulated mode of operation, said alternator 
furnishing isu?icient electrical energy to said electric 
heater means when operated in ‘the unregulated mode to 
cause a substantial ‘amount of heat to be supplied to said 
passenger compartment of said vehicle, and means cou- ‘ 
pled towsaid control means for coupling ‘said electrical 
heater means to the output winding of said? alternator 
when said alternator is operated in its'unregulated mode 
of operation and for decoupling said electric heater 
means from said output winding of said alternator when 
said alternator'is operated in its regulated mode of op 
eration. ‘ ' 

8. In an automotive vehicle the combination compris 
ing, a passenger compartment, a heating ‘system includ 
ing a ra‘diator'heating means, a‘ventil'ation system‘ for 
supplying the heat of the radiator heating means to said 
passenger compartment,’ an electrical system including 
an electrical/generator having a control means, an elec 
trical storage battery and a regulator circuit said con 
trol means controlling the‘ electrical energy- output of 
said electrical genera-tor, connected in circuit, said regu 
lator circuit normally limiting the amount of electrical 
energy applied to'said control means of said electrical 
generator thereby limiting the output of said electrical 
generator, an ‘electric quick heat means operatively placed 
in said ventilation system to supply heat to the passenger 
compartment, and circuit means operable in response to 
an external signal for reducing the effectiveness of said 
regulator circuit to limit the electrical energy applied 
to said control means and for raising the output of said 
electrical generator substantially over that produced 
when said regulator circuit operates to ‘limit the energy 
supplied to said‘ control means, and means coupled to 
said circuit means for coupling said electric quick heat 
means‘ to said ‘electrical generator when ‘said circuit means 
reduces the‘ 'e?ectiveness of said regulator circuit and for 
decoupling said electric quick heat means from-said 
electrical generator when said regulator circuit operates 
to limit the energy supplied to said control means. 

9‘. 'In an automotive vehicle, a passenger compartment, 
a heating system-including a primary heating means, a 
ventilation system for supplying the heat of said primary 
heating means to said passenger compartment,. an elec-‘ 
trical system including an electrical generator having a 
?eld, an electrical storage battery and a regulator circuit 
connected in circuit, said regulator circuit normally l-imit 
ing the amount of electrical energy applied to the ?eld 
of said electrical generator, an electric quick heat means 
operatively placed in said ventilation system to supply 
heat to‘ the passenger compartment and coupled to said 
electrical generator, a sensing means for sensing when 
said primary heating means has reached a given operat-‘ 
ing temperature, and a control circuitmeans for reduc-' 
ing the effectiveness of said regulator circuit to limit the 
electrical energy applied to said ?eld when said sensing 
means senses a temperature below said operating tem 
peratureand for returning the regulator circuit to normal 
operation‘when said sensing means senses‘ a temperature 
ab'ove'said given operating temperature,‘ said‘controlcir 
cuit means connected to ‘said sensing means to be operated 
byysaid Tsensing means. ' ' 

19.‘ ‘In‘ an automotive vehicle, a passenger 'comparti 
mentyaninternal combustion ‘engine for operating ‘said 
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automotive vehicle, means including a circulating liquid 
coolant system for cooling said engine, a radiator heat 
ing means connected to said circulating liquid coolant 
system and positioned to deliver heat'to .said passenger 
compartment/an electrical system for said vehicle in 
cluding a load and a storage battery, an electrical gen 
erating means for supplying electrical energy to said 
load and storage battery, said electrical generating means 
including an output circuit and a .control means for con 
trolling the output of said electrical generating means 
in response electrical energy supplied thereto, a regulator 
means coupled to said output circuit and vsaid control 
means for limiting the electrical energy supplied to said 
control means and hence the output energy of'said 
electrical_ generating means whereby said electrical gen 
erating means is operated in the regulated mode, means 
coupled to said output circuit and said control means 
for limiting the effectiveness of said regulator means and 
for operating said electrical‘ generatingv means in a re 
generative unregulated mode in which the output of 
said-electrical generating means is substantially’ greater 
than when operated in the regulated mode, an electrical 
quick heat means coupled to the output circuit of said 
electrical generating means for delivering a substantial 
amount of heat to said passenger compartment of said 
vehicle when said electrical generating is operated in 
the unregulated mode, a sensing means coupled to sense 
the temperature .of the liquid coolant supplied to said 
radiator heating means, and means coupled to said 
sensing means, and acting on said regulator means and 
said means for limiting the effectiveness of said regulator 
means and for operating said electrical generating means 
in the regenerative unregulated mode for causing said 
electrical generating means to operate in the unregulated 
mode when the temperature of said engine coolant is 
below a predetermined temperature and for causing said 
electrical generating means to operate in the regulated 
mode when the temperature of said engine coolant ex 
ceeds said predetermined temperature. 

11. In an automotive vehicle, a passenger compart 
ment, an internal combustion engine for operating said 
automotive vehicle, means including a circulating liquid 
coolant system for cooling said engine, a radiator heating 
means connected to said circulating liquid coolant system 
and positioned to deliver heat to said passenger com 
partment, an electrical system for said vehicle including a 
load and a storage battery, an electrical generating means 
for supplying electrical energy to said load and storage 
battery, said electrical generating means including an 
output circuit and a control means for controlling the 
output of said electrical generating means in response 
to electrical energy supplied thereto, a regulator means 
coupled to said output circuit and said control means 
for limiting the electrical energy supplied to said con 
trol means and hence limiting the output energy of said 
electrical generating means whereby said electrical gen 
erating means is operated in the regulated mode, means 
coupled to said output circuit and said control means 
for limiting the effectiveness of said regulator means and 
for operating said generator in a regenerative unregu 
lated mode in which the output of said electrical gen 
erating means is substantially greater than when operated 
in the regulated mode, control means capable of being 
actuated by an external signal coupled to said regulator 
means and to said last mentioned means for operating 
said electrical generating means in the unregulated mode 
when actuated, an electrical quick heat means coupled 
to the output circuit of said electrical generating means 
and positioned to deliver heat to the passenger compart 
ment of said vehicle, a sensing means coupled to sense 
the temperature of the liquid coolant supplied to said 
radiator heating means and coupled to said last men 
tioned control means for de-activating said control means 
and causing said electrical generating means to operate 
in the regulated mode when said sensing means senses 
an engine coolant temperature at which said radiator 

10 

15 

30 

40 

45 

50 

55 

60 

65 

70 

75 

10 
heating means is capable of supplying adequateheat to 
said'passenger compartment. - -_ 

12, In an automotive vehicle, a passenger compart 
rnent, an internal combustion engine for operating said 
automotive vehicle, means including a circulating liquid 
coolant system for cooling said engine, a radiator heat 
ing means connected to said circulating liquid coolant 
system and positioned to deliver heat to said passenger 
compartment, an electrical system for said vehicle, in 
cluding a load and a storage battery, an alternator for 
supplying electrical energy to said load and ‘storage bat 
tery, said alternator including an output circuit comprise 
ing ‘an alternating current output winding and a recti?er 
connected to said output winding, said load and storage 
battery coupled tov said recti?er, said alternator also 
including a control means for controlling the output, of 
said alternator in response to an energizing signal, a 
regulator means coupled to said output circuit and said 
control means for limiting the electrical energy supplied 
to said control means and hence limiting the output 
energy of said alternator whereby said alternator is 
operated in the regulated mode, means coupled to said 
output circuit and said control means for limiting the 
effectiveness of said regulator means and for operating 
said generator in a regenerative unregulated mode in 
which the output of said alternator is substantially 
greater than when operated in the regulated mode, con 
trol means capable of being actuated by an external 
signal coupled to said regulator means and to said last 
mentioned means for operating said alternator inv the 
unregulated mode when actuated, an electrical quick heat 
means coupled to the alternating current output winding 
of said alternator and positioned to deliver heat to the 
passengercompartment of said vehicle, a sensing means 
coupled to sense the temperature of the liquid coolant 
supplied to said radiator heating means and coupled to 
said last mentioned control means for de-activating said 
control means and causing said alternator to operate in 
the regulated mode when said sensing means senses an 
engine coolant temperature at which said radiator heat 
ing means is capable of supplying adequate heat to said 
passenger compartment. 

13. In an automotive vehicle, the combination compris 
ing, an electrical generating means for generating electri 
cal power, a regulator circuit means for limiting the volt~ 
age generated by said electrical generating means, said 
regulator circuit means connected in circuit with said 
electrical generating means, a heating system including 
a primary heating means which requires a ?nite period 
before being capable of contributing substantial amounts 
of heat to the passenger compartment of the automotive 
vehicle, an electric quick heat means for instantly dis~ 
pensing substantial amounts of heat when operated, said 
electric quick heat means adapted to be operatively 
coupled to said electrical generating means, a control 
means for automatically and operatively coupling said 
electric quick heat means to said electrical generating 
means when a given temperature of said primary heating 
means is sensed and for limiting the e?fectiveness of said 
regulator circuit means when said electric quick heat 
means is connected in circuit with said electrical generat 
ing means, said control means connected in circuit with 
said regulator circuit means and said electrical generating 
means, said control means operatively coupled to said 
primary heating means to sense the temperature of said 
primary heating means and operatively coupled to said 
quick heat means and to said electrical generating means 
to connect said electrical generating means in circuit with 
said electric quick heat means when a given temperature is 
sensed. 

14. The structure de?ned by claim 13 wherein the auto 
motive vehicle has a passenger compartment, a conduit 
coupling said electric quick heat means and said primary 
heating means to said passenger compartment, and means 
to force air through said conduit and over said primary 
heating means and said electric quick heat means. 
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15. The structure de?ned by claim 14 wherein the 
primary heating means is part of the radiator of the auto 
motive cooling system and said last mentioned means is 
adapted to direct air over said radiator. 

16. The structure de?ned by claim 15 wherein said 
radiator of the automotive cooling system has a thermo 
sensitive element interposed between two portions of said 
radiator, said thermosensitive element having an open 
position which permits cooling media to circulate through 
out said radiator and a closed position which permits 
cooling media to circulate only in a portion of said radia~ 
tor which forms such primary heating means. 

17. In an automotive vehicle, the combination com~ 
prising, a heating system including a radiator heating 
means, a ventilation system for supplying the heat of the 
radiator heating means to the passenger compartment, an 
electrical system including an alternator having a ?eld, a 
recti?er‘ and a regulator circuit connected in circuit, said 
regulator circuit normally limiting the amount of voltage 
applied to the ?eld of said alternator, an electric quick 
heat means for instantly supplying heat to the passenger 
compartment when operatively coupled to said alternator, 
said electric quick heat means operatively placed in said 
ventilation system to supply heat to the passenger com 
partment and adapted to be operatively coupled to said 
alternator, a sensing means for sensing when said radiator 
heating means has reached a given operating temperature 
and a control circuit means for reducing the effective 
ness of said regulator circuit to regulate the voltage ap 
plied to the ?eld and for operatively coupling said electric 
quick heat means to said alternator when said sensing 
means senses a temperature below said operating tem 
perature, said control circuit means disconnecting said 
electric quick heat means from said alternator and re 
turning the regulator circuit to normal operation when 
said sensing means senses a temperature above said given 
operating temperature, said control circuit‘means con 
nected to said sensing means to be operated by said 
sensing means. 

10 

15 

20 

25 

30 

35 

12 
18. In an automotive vehicle, the combination compris 

ing, a heating system including a radiator heating’mcans, 
a ventilation system for supplying the'heat of the radia 
tor heating means to the passenger compartment, an elec 
trical system including an electrical generator ‘having a 
?eld, a recti?er and a regulator‘ circuit connected in cir-' 
cuit, said regulator circuit normally limiting the amount“ 
of voltage applied to the ?eld of said electrical generator, 
an electric quick heat means for instantly supplying heat, 
to the passenger compartment when operatively coupled 
to said electrical generator, said electric quick heat means 
operatively placed in said ventilation system to supply 
heat to the passenger compartment and adapted to be‘ 
operatively- coupled to said electrical generator, a sensing 
means for sensing when said radiator heating means has 
reached a given operating temperature and a control cir~ 
cuit means for reducing the effectiveness of said regula 
tor circuit to regulate the voltage applied to said ?eld and 
for operatively coupling said electric quick heat means to 
said electrical generator when said sensing means senses a 
temperature below said operating temperature, said con 
trol circuit means disconnecting said electric quick heat 
means from said generator and returning the regulator 
circuit to normal operation when said sensing means senses 
a temperature above said given operating temperature, 
said control circuit means connected to said sensing means 
to be operated by said sensing means. 
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